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(54) SOLID-STATE IMAGING APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power consumption of a MOS type 
sensor including a floating diffusion (FD) amplifier in each pixel. 
SOLUTION: Drain regions (regions for supplying a pulse voltage to FD portions 
through reset transistors 3) of unit pixels are connected to different drain lines 
row by row, so as to selectively supply a power pulse to each row. The power 
pulse is set to a high level potential at least during a period when signal charge 
stored in the FD portion is reset and a period when the signal charge stored in 



the FD portion is detected. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect 

the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A photoelectric conversion region for carrying out photoelectric 



conversion of the incident light respectively on a semiconductor substrate. 
A read transistor for reading a signal charge obtained by said photoelectric 
conversion. 

A storage region for storing said read signal charge. 

A detecting transistor for detecting said read signal charge by potential of said 
storage region being added to a gate. 

A drain area for supplying pulse voltage to said storage region via a reset 
transistor for resetting a signal charge of said storage region, and said reset 
transistor. 

Are the above the solid state camera which it had. and a drain area of two or 
more of said amplified type unit pixels, The pulse drive of said drain wire is 
carried out so that a period which is connected to a different drain wire for every 
line, and resets a signal charge of said storage region at least, and a period 
which detects a signal charge of said storage region may set potential of said 
drain wire as HIGH level potential. 

[Claim 2]A solid state camera constituting so that potential of said drain wire may 
be set as HIGH level potential in the solid state camera according to claim 1 in a 
period [ one / a period / said read transistor ]. 

[Claim 3]A vertical shift register for choosing a certain line of said two or more 



amplified type unit pixels in the solid state camera according to claim 1 or 2, A 
solid state camera having further a circuit for giving a power supply pulse 
generated using an output of a stage with said vertical shift register to a 
corresponding drain wire of a line. 

[Claim 4]A solid state camera having further a shift register for choosing a certain 
line or sequence of said two or more amplified type unit pixels in the solid state 
camera according to claim 1 or 2, and driving each of two or more of said 
amplified type unit pixels by a pulse which drives said shift register. 
[Claim 5]That the signal charge of 2 pixels or more which adjoins mutually a 
column direction of said two or more amplified type unit pixels should be 
detected in a solid state camera given in any 1 paragraph of claims 1-4, A solid 
state camera constituting so that potential of a drain wire of two or more lines 
can be set as HIGH level potential within a blanking period. 
[Claim 6]A period when a signal charge read from said photoelectric conversion 
region to any 1 paragraph of claims 1-5 in a solid state camera of a statement is 
stored in said storage region. A solid state camera constituting in at least 1 time 
in a period which resets a signal charge of said storage region so that potential 
of said drain wire may be set as HIGH level potential. 
[Claim 7]A period when an unnecessary electric charge read from said 
photoelectric conversion region is stored in said storage region in order to throw 



away an unnecessary electric charge acquired in said photoelectric conversion 
region in a solid state camera given in any 1 paragraph of claims 1-6, A solid 
state camera characterized by being constituted so that potential of said drain 
wire may be set as HIGH level potential with a period which resets an 
unnecessary electric charge of said storage region. 

[Claim 8]ln order to throw away an unnecessary electric charge acquired in said 
photoelectric conversion region in a solid state camera given in any 1 paragraph 
of claims 1-6. A solid state camera constituting so that potential of said drain wire 
may be set as HIGH level potential in a period [ one / said read transistor and 
said reset transistor / a period / simultaneously ]. 

[Claim 9]A solid state camera, wherein said drain wire is formed by the same 
wiring layer as a gate of each of said transistor in a solid state camera given in 
any 1 paragraph of claims 1-8. 

[Claim 10]A solid state camera, wherein wiring which connects said storage 
region and a gate of said detecting transistor consists of light blocking effect 
metal of the 1st layer in a solid state camera given in any 1 paragraph of claims 
1-9. 

[Claim 1 1]ln a solid state camera of a statement, in any 1 paragraph of claims 
1-10, a detecting transistor of two or more of said amplified type unit pixels, A 
solid state camera, wherein it is connected to a different signal wire for every row, 



and wiring which connects said storage region and a gate of said detecting 
transistor, and said drain wire consist of the 1st layer metal and said signal wire 
consists of the upper 2nd layer metal from said 1st layer metal. 
[Claim 12]ln a solid state camera of a statement, in any 1 paragraph of claims 
1-10, a detecting transistor of two or more of said amplified type unit pixels, A 
solid state camera, wherein it is connected to a different signal wire for every row, 
and wiring which connects said storage region and a gate of said detecting 
transistor, and said signal wire consist of the 1st layer metal and said drain wire 
consists of the upper 2nd layer metal from said 1st layer metal. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the MOS type solid state camera 

used for a digital camera etc. 

[0002] 

[Description of the Prior Art] Drawing 17 shows an example of the conventional 
solid state camera which comprised a MOS transistor. Respectively this solid 
state camera on a semiconductor substrate The photo-diode (PD) 1. The read 
transistor 2 and a floating diffusion (FD) part, It is the solid state camera provided 
with the sensitization field 14 which arranged two or more amplified type unit 
pixels which have the reset transistor 3, the detecting transistor 4. and the 
address transistor 5 in the shape of two dimensions, A pulse required for the 
signal wire 6, the drain wire 7, the read-out gate line 8, the reset gate line 9. the 
address gate line 10, the vertical shift register 12 that chooses a pixel row, the 
horizontal shift register 13 which chooses a pixel row, and both the shift registers 
12 and 13. It is constituted by the timing generating circuit 1 1 etc. to supply. 
[0003]The signal charge by which photoelectric conversion was carried out by 



PD1 is read to the FD part which is a storage region for storing a signal charge 
by the read transistor 2. The potential of an FD part is determined by the quantity 
of the electric charge read to this FD part, the gate voltage of the detecting 
transistor 4 changes, and a signal level is taken out by the signal wire 6 on 
condition that the address transistor 5 was chosen. 
[0004] 

[Problem(s) to be Solved by the Invention] According to the conventional 
technology of drawing 17 , although a signal level is taken out by the signal wire 6 
for every line, a power supply pulse is simultaneously supplied via the drain wire 
7 of a lengthwise direction to two or more amplified type unit pixels of all 
arranged in the shape of two dimensions. Therefore, the technical problem that 
power consumption was large occurred. 

[0005]The purpose of this invention is to reduce the power consumption in a 

solid state camera. 

[0006] 

[Means for Solving the Problem]To achieve the above objects, suppose a solid 
state camera of this invention that a drain area (field for supplying pulse voltage 
to an FD part via a reset transistor) of two or more amplified type unit pixels is 
connected to a different drain wire for every line. Since a power supply pulse can 
be selectively supplied for every line, power consumption is reduced by this 



composition. And it was presupposed to a period which resets a signal charge of 
a storage region at least, and a period which detects a signal charge of a storage 
region that the pulse drive of the drain wire is carried out so that potential of a 
drain wire might be set as HIGH level potential. That is, since a drain wire drives 
only in a required period, power consumption is reduced further. 
[0007]lf it constitutes so that potential of a drain wire may be set as HIGH level 
potential in a period [ one / a period / a read transistor ], there will be no worries 
about a back run of an electric charge to a photoelectric conversion region (PD) 
resulting from LOW level potential of a drain wire. 
[0008] 

[Embodiment of the lnvention]Hereafter, the solid state camera concerning the 
embodiment of this invention is explained. 

[0009] Drawing 1 shows the example of composition of the amplified type unit 
pixel in the solid state camera concerning this invention. In drawing 1 , a 
photo-diode (PD) and 2 1 A read transistor, A floating diffusion part and 3 FD A 
reset transistor, The gate line with which a signal wire and 7 served as the drain 
wire (VDD), 15 served as the amplified type unit pixel, and, as for 4, a detecting 
transistor and 6 served both as read-out and reset, as for 16, and 17 are FD 
wiring which connects an FD part and the gate of the detecting transistor 4. The 
gate line 16 which served both as read-out and reset is connected to the gate of 



the read transistor 2 of the pixel of the Nth line, and the gate of the reset 
transistor 3 of the pixel of a ** (N+1) line when making N into an integer. The 
detecting transistor 4 is connected to the different signal wire 6 for every row. A 
different VDD power supply pulse for every line is given to the lateral drain wire 7. 
[00 10] According to drawing 1 , the composition of each unit pixel 15 is reduced 
by 1 wiring (signal wire 6) of a lengthwise direction, 2 lateral wiring (the drain 
wire 7 and the gate line 16 which served both as read-out and reset), and three 
transistors (the read transistor 2, the reset transistor 3, and the detecting 
transistor 4). 

[0011] Drawing 2 shows the example of composition of the vertical shift register 
12. Vin, T1, and T2 are timing pulses given from the timing generating circuit 11. 
The capacitor 18 is formed in each stage of the shift register, and Sigl, Sig2, 
and Sig3 are the outputs of shift register each stage. 

[0012] Drawing 3 shows the example of composition of the drive circuit for driving 
the amplified type unit pixel 15 of drawing 1 . As for an electric charge read pulse 
generation circuit and 23, in drawing 3 , eye N stage of the vertical shift register 
12 and 21 are [ an OR circuit and 25 ] VDD horizontal wiring power supply 
circuits a reset pulse generating circuit and 24 eye the stage (N+1) of the vertical 
shift register 12. and 22 20. The electric charge read pulse generation circuit 22 
is a circuit for generating the AND signal of N stage output SigN of the vertical 



shift register 12, and the conventional read pulse. The reset pulse generating 
circuit 23 is a circuit for generating the AND signal of the stage (N+1) output Sig 
(N+1) of the vertical shift register 12, and the conventional reset pulse. OR circuit 
24 is a circuit for supplying the OR signal of the output of the electric charge read 
pulse generation circuit 22, and the output of the reset pulse generating circuit 
23 to the gate line 16. The VDD horizontal wiring power supply circuit 25 is a 
circuit for supplying the AND signal of N stage output SigN of the vertical shift 
register 12, and the conventional power supply pulse to the drain wire 7. 
[0013] Drawing 4 is a timing chart figure for explaining operation of the drive 
circuit of drawing 3 . 'The potential of FD2" in drawing 4 shows the potential of 
the FD part in the amplified type unit pixel (the 1st pixel) 15 of drawing 1 . 
Drawing 5 (a) is a figure showing the relative position of each potential in the 1st 
pixel, and drawing 5 (b) - drawing 5 (g) are the potential figures of the pixel in 
accordance with operation of the drive circuit of drawing 3 . The timing t1-t6 in 
drawing 5 (b) - drawing 5 (g) supports the timing t1-t6 in drawing 4 , respectively. 
Here, the LOW level potential of the drain wire 7 of the 1st pixel at the time of 
reset of the 2nd pixel that adjoins the 1st pixel is set as potential higher than the 
potential depth of PD1 of the 1st pixel. The potential under the gate concerned 
when LOW level voltage is given to the gate of the reset transistor 3 of the 1st 
pixel is set as potential higher than the LOW level potential of the drain wire 7. 



Therefore, as a result of throwing away efficiently the unnecessary electric 
charge of PD1 in the 1st pixel as shown, for example in drawing 5 (e) even if a 
pulse is given to the read transistor 2 of the 1st pixel in the case of reset of the 
2nd pixel, the back run of the electric charge from an FD part to PD1 is 
prevented. And the LOW level voltage given to the gate of the read transistor 2 
of the pixel so that the OFF state of the detecting transistor 4 of the 1st pixel can 
be secured in situations other than drawing 5 (c). It is set up become voltage 
lower than the LOW level voltage given to the gate of the reset transistor 3 of the 
pixel. 

[0014]ln this case, at least 1 time in the period when the signal charge read from 
PD1 is stored in the FD part, and the period which resets the signal charge of 
this FD part needs to set the potential of the drain wire 7 as HIGH level potential. 
When throwing away the unnecessary electric charge acquired by PD1 for 
realization of an electronic shutter function, the unnecessary electric charge read 
from PD1 should just set the potential of the drain wire 7 as HIGH level potential 
in the period currently stored in the FD part, and the period which resets the 
unnecessary electric charge of this FD part. However, what Is necessary Is just 
to set the potential of the drain wire 7 as HIGH level potential in the period [ one / 
the read transistor 2 and the reset transistor 3 / a period / simultaneously ], in 
resetting promptly the unnecessary electric charge read from PD1 to the FD part. 



In order to realize an interlaced display, it constitutes that the signal charge of 2 
pixels or more which adjoins a column direction mutually should be detected so 
that the potential of the drain wire 7 of two or more lines can be set as HIGH 
level potential within 1 horizontal blanking period. 

[0015]The LOW level potential of the drain wire 7 of the 1st pixel at the time of 
reset of the 2nd pixel, It may be made to set the potential under the gate 
concerned when it is set as potential lower than the potential depth of PD1 of the 
1st pixel and LOW level voltage is given to the gate of the reset transistor 3 of 
the 1st pixel as potential higher than the LOW level potential of the drain wire 7. 
Thereby, if a pulse is given to the read transistor 2 of the 1st pixel in the case of 
reset of the 2nd pixel, what is called a "pump-priming effect" that makes LOW 
level potential of VDD the reference potential of PD for the measure against an 
afterimage can be demonstrated. 

[0016] Drawing 6 shows the modification of drawing 5 (a) - drawing 5 (g) 
corresponding to [ in drawing 7 (a) - drawing 7 (g) ] drawing 6 f or the modification 
of operation of drawing 4 , respectively. As shown in drawing 6 and drawing 7 (a) 
- drawing 7 (g), enlarging the difference of the LOW level potential of VDD and 
the potential of PD1 can also prevent the back run of the electric charge of PD1. 
In this case, LOW level voltage given to the gates of the read transistor 2 and the 
reset transistor 3 can be made the same, and a manufacturing process can be 



simplified. 

[0017] Drawing 8 shows other examples of composition of the drive circuit for 
driving the amplified type unit pixel of drawing 1 . As for 30, in drawing 8 , the 2nd 
power supply pulse generation circuit and 32 are VDD horizontal wiring power 
supply OR circuits the 1st power supply pulse generation circuit and 31. The 1st 
power supply pulse generation circuit 30 is a circuit for generating the AND 
signal of N stage output SigN of the vertical shift register 12, and the 1st power 
supply pulse in the 1st period. The 2nd power supply pulse generation circuit 31 
is a circuit for generating the AND signal of the stage (N+1) output Sig (N+1) of 
the vertical shift register 12, and the 2nd power supply pulse in the 2nd period 
following the 1st period. VDD horizontal wiring power supply OR circuit 32 is a 
circuit for supplying the OR signal of the output of the 1st power supply pulse 
generation circuit 30, and the output of the 2nd power supply pulse generation 
circuit 31 to the drain wire 7. The circuitry for driving the gate line 16 is the same 
as that of the case of drawing 3 . 

[001 8] Drawing 9 is a timing chart figure for explaining operation of the drive 
circuit of drawing 8 . "The potential of FD2" in drawing 9 shows the potential of 
the FD part in the amplified type unit pixel (the 1st pixel) 15 of drawing 1 . In order 
to keep the LOW level potential of the drain wire 7 from flowing backwards to 
PD1 , here. In the timing t4-t6 in drawing 9 , after the "OR circuit output 2" which is 



an OR signal of the output of the electric charge read pulse generation circuit 22 
and the output of the reset pulse generating circuit 23 is set to LOW after the 
timing t4, He is trying to set a VDD power supply pulse (VDD2) to a LOW level 
(t5). Drawing 10 (a) is a figure showing the relative position of each potential in 
the 1st pixel, and drawing 10 (b) - drawing 10 (g) are the potential figures of the 
pixel in accordance with operation of the drive circuit of drawing 6 , The timing 
t1-t6 in drawing 10 (b) - drawing 10 (g) supports the timing t1-t6 in drawing 9 , 
respectively. Here the potential of the drain wire 7 of the 1st pixel at the time of 
reset of the 2nd pixel that adjoins the 1st pixel to HIGH level potential. The 
potential of the drain wire 7 which is the 1st pixel in case the signal charge 
obtained by photoelectric conversion in the 2nd pixel is read to an FD part by the 
read transistor 2 and the detecting transistor 4 operates (t5) is set as LOW level 
potential (here zero), respectively. The potential under the gate concerned when 
LOW level voltage is given to the gate of the reset transistor 3 of the 1st pixel is 
set as potential higher than the potential depth of PD1 of the 1st pixel. Therefore, 
even if a pulse is given to the read transistor 2 of the 1st pixel in the case of reset 
of the 2nd pixel, as shown, for example in drawing 10 (e), the back run of the 
electric charge from the FD part in the 1st pixel to PD1 is prevented. And since 
the potential of the drain wire 7 of the 1st pixel at the time of read-out of the 2nd 
pixel is LOW level potential as shown in drawing 10 (Q, the OFF state of the 



detecting transistor 4 in the 1st pixel can be secured, and mixing of the output 
signal in the signal wire 6 can be prevented. It is good also considering the reset 
transistor 3 as a depletion type. The OFF state of the detecting transistor 4 is 
[ the LOW level potential of the drain wire 7 ] securable also as zero. 
[0019] Drawing 11 shows drawing 3 and the concrete example of composition of 
the drive circuit of drawing 8 . As for CI and C2. in drawing 11 , a switch, and Tri 
and Tr2 are the transistors for prevention of backflow a capacitor, and SW1 and 
SW2. The composition of drawing 1 1 is the dynamic circuit constituted by the 1st 
AND circuit that consists of C1, SW1, and Tri, the 2nd AND circuit that consists 
of C2. SW2, and Tr2, and wired OR connection of the output of these both AND 
circuits. For example, wired OR connection corresponds to OR circuit 24 
corresponding to [ corresponding to the electric charge read pulse generation 
circuit 22 in the 1st AND circuit ] the reset pulse generating circuit 23 in the 2nd 
AND circuit, respectively (refer to drawing 3 ). In this case, the 1st two input phlA 
and phiT of an AND circuit are equivalent to N stage output SigN of the vertical 
shift register 12, and the conventional read pulse, respectively, The 2nd two 
input phiX and phiR of an AND circuit are equivalent to the stage (N+1) output 
Sig (N+1) of the vertical shift register 12, and the conventional reset pulse, 
respectively. In the 1st AND circuit, switch SW1 impresses 1st pulse signal phiA 
to the end (+ side) of the capacitor CI. 2nd pulse signal phiT is impressed to the 



other end (- side) of this capacitor C1. The other end (- side) of the capacitor C1 
concerned combines the gate of transistor Tr1 with one end (+ side) of the 
capacitor C1, a drain is combined with it, and sauce is combined with the wired 
OR node, respectively. It has composition also with the 2nd same AND circuit. 
phiB and phiY are the signals for controlling opening and closing of the switches 
SW1 and SW2, respectively. 

[0020] Drawing 12 is a timing chart figure for explaining operation of the 1st AND 
circuit in the circuit of drawing 11 . According to drawing 12 , after switch SW1 has 
been closed by control signal phiB, the rising edge of 1st pulse signal phiA 
comes. The capacitor CI is charged by this, and even after switch SW1 opens, 
as for the capacitor CI, charge voltages (HIGH level voltage which has the 
polarity shown in drawing 11 ) are held. When 2nd pulse signal phiT comes in 
this state, as a result of overlapping the charge voltages of the capacitor CI on 
the HIGH level voltage of this signal, and the pulse signal phiT concerned falls 
out to the wired OR node. [ transistor Tri ] Then, as a result of closing switch 
SW1 again after falling of 1st pulse signal phiA, the capacitor CI is discharged 
and it returns to the original state. 

[0021]According to each AND circuit in drawing 11 , the back run of the electric 
charge from an output side to an input side is prevented. Therefore, also where 
the capacitor 18 in the vertical shift register 12 shown in drawing 2 is charged, 



trouble does not arise in operation of the vertical shift register 12 concerned. 
However, the dynamic circuit which has a prevention-of-backflow function of 
drawing 11 has not only the solid state cannera concerning this embodiment but 
a wide application range. 

[0022] Drawing 13 shows the example of a wiring layout in the amplified type unit 
pixel 15 of drawing 1 . The signal wire 6 and the drain wire 7 are wired so that it 
may cross in a mutually different layer that a leak lump of light should be 
prevented. The drain wire 7 and the FD wiring 17 consist of the upper 1st layer 
metal from the gate line 16 (un-illustrating), and, specifically, the signal wire 6 
consists of the upper 2nd layer metal from this. The FD wiring 17 is light blocking 
effect metal of the 1st layer here, and the signal wire 6 is light blocking effect 
metal of the 2nd layer. A light-shielding film may be further provided on the 
signal wire 6. Since the layer accumulated on a semiconductor substrate can be 
made thin if the drain wire 7 and the gate line 16 are constituted from same 
wiring layer, for example, polysilicon, a polycide, silicide, etc., the condensing 
rate in the opening of PD1 is improved. 

[0023] Drawing 14 shows other examples of a wiring layout in the amplified type 
unit pixel 15 of drawing 1 . Also in this example, that a leak lump of light should 
be prevented, the signal wire 6 and the drain wire 7 are wired so that it may 
cross in a mutually different layer. The signal wire 6 and the FD wiring 17 consist 



of the upper 1st layer metal from the gate line 16 (un-lllustrating), and, 
specifically, the drain wire 7 consists of the upper 2nd layer metal from this. The 
FD wiring 17 is light blocking effect metal of the 1st layer here, and the drain wire 
7 Is light blocking effect metal of the 2nd layer. A light-shielding film may be 
further provided on the drain wire 7. 

[0024] Drawing 15 shows the example of composition of other solid state 
cameras concerning this invention. In the example of drawing 15 . the VDD 
common wiring (single drain layer) 41 is formed on polysilicon / aluminum wiring 
40. That is, the drain wires 7 of the transverse direction in drawing 1 are reduced 
further, and the drain area of each unit pixel is connected to the single drain 
layer 41 which serves as a light-shielding film. If it explains concretely, a signal 
wire and FD wiring will consist of upper polysilicon / aluminum wiring 40 from a 
gate line (un-lllustrating), and the drain layer 41 will consist of the upper 2nd 
layer metal from this. FD wiring is light blocking effect metal of the 1st layer here, 
and the drain layer 41 Is light blocking effect metal of the 2nd layer. The drain 
layer 41 is good to serve also as the cell light-shielding film of an optical black 
part. However, the composition of drawing 15 is applicable also to the solid state 
camera which does not have the gate line which served both as read-out and 
reset. 

[0025] Drawing 16 s hows the modification of the composition of drawing 



S.According to drawing 2 , it turns out that the input timing pulse T1 for driving the 
vertical shift register 12 or T2 becomes the output Sig of shift register each stage 
(N) (N= 1, 2 and 3, According to drawing 16 , N stage output SigN of the 
vertical shift register 12 carries out the direct drive of the drain wire 7, without 
passing the VDD horizontal wiring power supply circuit 25 (refer to drawing 3 ). 
That is, according to the example of drawing 16 , the driver who constitutes the 
VDD horizontal wiring power supply circuit 25 can be omitted, and size reduction 
and low power consumption of a semiconductor substrate can be realized. It 
may be made to drive the gate line 16 which served both as read-out and reset 
with the output of each stage of the vertical shift register 12. 
[0026] Although the above-mentioned embodiment showed the case where a 
transistor was N-channel MOS, the case where a transistor is P-channel MOS, 
and the case of CMOS are also making it operate by the same principle, and it 
can realize the same effect. This invention is not limited to the above-mentioned 
embodiment, and can take various combination, such as a unit pixel, a vertical 
shift register, the drive circuit and wiring, and structure of a light-shielding film, as 
an embodiment. Although the above-mentioned embodiment showed the case 
of the N type photo-diode, it cannot be overemphasized that the relation 
between each voltage and potential becomes reverse in the case of a P type 
photo-diode. 



[0027] 

[Effect of the InventionJSince a power supply pulse can be selectively supplied 
for every line in a solid state camera according to this invention as explained 
above, power consumption is reduced. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing 1] lt is a circuit diagram showing the example of composition of the 
amplified type unit pixel in the solid state camera concerning this invention. 
[Drawing 2] lt is a circuit diagram showing the example of composition of a 
vertical shift register. 

[Drawing 3] lt is a block diagram showing the example of composition of the drive 
circuit for driving the amplified type unit pixel of drawing 1 . 
[Drawing 4] lt is a timing chart figure for explaining operation of the drive circuit of 
drawing 3 . 

[Drawing 5] (a) is a figure showing the relative position of each potential in the 
amplified type unit pixel of drawing 1 , and (b) - (g) is a potential figure of the pixel 
in accordance with operation of the drive circuit of drawing 3 . 
[Drawing 6] lt is a timing chart figure showing the modification of operation of 
drawing 4 . 

[Drawing 7] (a) - (g) is a figure corresponding to drawing 6 showing the 
modification of drawing 5 (a) - drawing 5 (g). 

[Drawing 8] lt is a block diagram showing other examples of composition of the 
drive circuit for driving the amplified type unit pixel of drawing 1 . 
[Drawing 9] lt is a timing chart figure for explaining operation of the drive circuit of 
drawing 8 . 

[Drawing 10] (a) is a figure showing the relative position of each potential in the 



amplified type unit pixel of drawing 1 , and (b) - (g) is a potential figure of the pixel 
in accordance with operation of the drive circuit of drawing 8 . 
[Drawing 11] lt is a circuit diagram showing drawing 3 and the concrete example 
of composition of the drive circuit of drawing 8 . 

[Drawing 12] lt is a timing chart figure for explaining operation of the circuit of 
drawing 11 . 

[Drawing 13] lt is a top view showing the example of a wiring layout in the 
amplified type unit pixel of drawing 1 

[Drawing 14] lt is a top view showing other examples of a wiring layout in the 
amplified type unit pixel of drawing 1 . 

[Drawing 15] lt is a sectional view showing the example of composition of other 
solid state cameras concerning this invention. 

[Drawing 16] lt is a block diagram showing the modification of the composition of 
drawing 3 . 

[Drawing 17] lt is a block diagram showing an example of the conventional solid 
state camera. 
[Description of Notations] 

1 Photo-diode (PD) [photoelectric conversion region] 

2 Read transistor 

3 Reset transistor 



4 Detecting transistor 

6 Signal wire 

7 Drain wire (VDD) 

11 Timing generating circuit 

12 Vertical shift register 

13 Horizontal shift register 

14 Sensitization field 

15 Amplified type unit pixel 

16 The gate line which served both as read-out and reset 

17 Wiring which connects floating diffusion (FD) and a detecting transistor 

18 Capacitor 

20 Eye the shift register N stage 

21 Eye the shift register (N+1) stage 

22 Electric charge read pulse generation circuit 

23 Reset pulse generating circuit 

24 OR circuit 

25 VDD horizontal wiring power supply circuit 

30 The 1st power supply pulse generation circuit 

31 The 2nd power supply pulse generation circuit 

32 VDD horizontal wiring power supply OR circuit 



40 Polysilicon/aluminum wiring 

41 VDD common wiring [single drain layer] 
C1 and C2 Capacitor 

FD Floating diffusion [storage region] 
SW1 and SW2 Switch 

Tr1 and Tr2 Transistor for prevention of backflow 
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rcm^m^^^th-t^tzifxD^tii > v>x ^ t . mm 

mmmm(om^Mmmi-mm<D f ymmi^. i tT^stc 
t . mmmmmmcom'^mm^miii-t^ mrs t ^mm f 

SB F U-f >l^cO'ilfit* HIGH U-<;bm&fc|SS-r J: 

m>m 3 ] trnm \ xt* 2 icmm(Dm»mmmw.ic 

mmmm.(ommmmiiLmm<D^^ii^ mmi^y f u-i^'T^ 
[iftjitiB 5 ] liJjtiK 1 ~ 4 01 ^-rn;!)^ 1 m^cmmcom 

mrsf^ic 2 nu±.(r) f b-r >j;^<D«ffi^ high 
[a«5i?]s 6 ] m^m. 1 ~ 5 oi/^f n*^ 1 mic%m.<Dm 

ix-r v^<o«{i;g: HIGH u--^;umfi[{c^^-r -5 J: ^ ic 



ci«*JB 7 ] tmm 1 ~ 6 £01/ --rn^^ 1 micmm.<Dm 

mytnmmmt)' ^m^fn^nrc T-wmtimmmmvM. 
micw^^nri^^mmt. mmmmm.m<D^mmm^ 
u-t-y h-r^mmtit. MtEFw^i^iDm^H i g 

mMm 8 ] mMm 1 ~ e ©u^-rn*^ 1 micmm(Dm 

mm^ta, L F ^ ^i^'X ^ tuIE U -tr -y F F ^ Vi^'X ^ 
^'i|WlH#t<:;i->-r?.|tflPBltc, MffH F U-r >ISC»«f5^ H I 

mM 9 ] tmm 1 ~ s (Di/^-rn*^ 1 iBtciBig©® 

mm F b'f >,i;.^i±. fluiE^ F 5- > i>"x ^ ©y— f ibj— 

Bo 

iMMm 1 0 ] If >]<iM 1 ~ 9 coi/^-rnTb^ 1 micmM(o 
mmwmwM t ttiWdma f > >>'x ^ ©■^r- f 

inmMm 1 1 ] m^m 1 ~ 1 ocoi^-fnti^ 1 JStciEit 
suSEMi(tDii'|iiM#{iiiimoi^tti F^^v-x^a. 1 ?ij 
BulES^MM i; BuIE^^ttS F ^ >>?X ^(DY- F i: ^ig^?: 

mmiE^ml,i. mmm 1 ms^mx D±;ioii2S@# 

itmr^ 1 2 ] f,mm 1 ~ 1 0 ©i/^-rn*^ 1 istctEic 

comitWiiMimmic *5 v ^ t . 

BuSESSfiltiiBiifEl^ttS F 5 >>^X^?(Dy- F 

mmh'u^ymi. mm.mims^m^iD±m(om2m 

[00 01] 
[0 0 0 2] 
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m?irtcDwm m\ mos h^^i^'^^x-mriit 

(PD) \ t. gfc^^mL h v>>>'X^f 2 i:. ya—^^ 
y^f^-y^—'J^y (fd) Uh. u-fe-yhh^>v'' 

h h irs 9 . T K h It 1 0 . ili5g^T>&ill^R■r 
hUv-x^ 1 2. iii«?ij^iBW-r?.7j<^:>:7 

M^i^'X^ 1 3. WyyW-JT.^ 12. 1 StCig^S^ 

[0 0 0 3] p D 1 •T:immk-^t\rzm^mm\<t. » 

F Dg|UCffi!^|±i$n§o d CD F DSIUCM^ 

[0 0 0 4] 

mmam^^i Lx^tir^ mm: m \ i <r>^mk:^m^\^ x 
ntf , 1 'um ic m^m e i,c mm&E.ti^m d &> ^ n § tc 

(D^ncmmic. myj\^<D k u-r yw i lt«?^./^ 
;bx*w^?n§j;^fi:^oTi-/co i^tcif-ox. mm. 

[0 0 0 5] *f8Hj^<D@m> ami^sffiicfett^m 

[0 0 0 6] 

Kb^^MlsK (U-tr-y h h-7>'S^;^^^:n-LT F DgP'x 

J; . 1 tT^{cMRfi'^(c«r]S^^;bx^#t?a-r § d t io^V 

^^<DX\ mmmijmm^ri%>o u^^t, '>^<i:t> 

[0 0 0 7] Wicm^mi.h^yi^x^fj'^:^yLx\^^^ 
m?sic K u-f ym<DmiiL^H i g h ly^jvmanc^M-r 
§ J; -5 i^cmf^-tnii. K u-r ^^cd low u^jvmiiLic 
MmLfc^nmrnm^ (pd) '\<Dm#^o«(D.L,^E*^ 

[0 0 0 8] 



[0 0 0 9] H Ui. 2|5:^H3{C^-5H*l£ilf|^^g{£:4olt 

?)ig||l^^g!U^4^i/.^ii#lC)^^\M(?|J^7T^LTl^^o in tc*?^^ 

T. 1 (±y * h iJ^'-f xj-— K ( P D) . 2 tiilii^f^ai L h ^ 
^v-X^, F Diiya—T^ y^v'-^y 3. — iya y^K 
3ti'J-b-y h h^^v^T.^. 4«:|^m h^^v'X^. 6 

^im^^, ■ 7 a k i^-r - ( v d d)- . 1-5 (±igi|is§y¥ 

imm . 1 6 {i 1^^ tti Ltv -t -y h^m^fzy-hm. 

1 7 « F DgfS i:1^(;B h ^ > v-'X ^ 4 (OV- h t F 

D nmx^ ^ o rc^tb L u -t -y h ^sfi^/c h $t 1 

'^yiyy.^zoyy-ht. m (N+i) tf tDiffij^O 'J -tr 

F ^ > >>"x ^ 4 > 1 fi /Sc § {f^f It 6 tc mm. ^ n 

§ V D D«#.>'^;L'X*^-^;^P.n§J;5{c^oTv^'So 
[0 0 1 0] la 1 tcj;n«\ ^flMfiiii^ 1 5(Dmi&it. 
lt7^~l^;J© 1 lEIt at-l-lte) i:. ItBT^i^fJ© 2 HCIf (Vly 
-(ymi In^^tli L ^ U -tr -y h >&3}ftta/c V It 1 
6 ) Sh'yyzyT.^ (.Wi^tti L h ^ > >>'X ^ 2 . U 
•fe -y h h ^ y 3? 3 Bct>'1^tt', h ^ Vi^X ^ 4 ) tC|i|M 

[0 0 1 1 ] mzii. mm.yy h i^yx^ i 2(Dmm.m 

^^LTl^^o V i n. Tl7it/T2(±. ^-fS^^'fl 
^mESl 1 :?)^?.-^Ke,n§^5r'l'5>'^V^;l/XT$)^o 

y hUzy7.^(D^mi-cdr^^^y^ 1 8*^isttenr*3 

SigK S i g 2ar>"S i g 3{±->>' h bv^X^f 
[0 0 1 2] ia3«. 0 1 cDigitaSy^filili,^ 1 S^SgSlj 

■r:hrcit>(Dm.W]mf^(Dmj^m^7rsLxy^^^o as^cfev^ 

T. 2 0{i:Sil:i^-7 h bv'XiS? 1 2CDNS@. 2 UiS 

ifiv-^ h Uv'X^? 1 2CD CN+ 1 ) 2 2«mMst 

^^ttiL/^;bXfg±lHlSg. 2 sau-b-y h/N;l/Xfg^lHl 
SS. 2 4 {± O R ass. 2 5 {± V D D *ggElt«riSilH|ggT-$) 
i)o «?^St^i^i±iL/^;UXf8^lHlSS2 2{±. mui^yhu 
i^'X^l 2©NS@(ii:^jS i g N^;^;^5fe^Drc^^±iL/^;l/ 

h/^>'Uxfi^iHi£S2 3ti\ mmyy hUiyx^ i 2© ■ 
(N+ 1) msmtjs i g (N+ 1 ) tm^(Dv-ty h 

A;l'X^£DANDff^^5g^-ri)/c46<DliISST'fe^o O 

R HISS 2 4«. «?^rc5^mL/^;bXiRg^[H]SS2 2(Df±l:^ 
fc'J-b-y h/Nyl/Xfl^HSgz 3(Dm;'3i:OOR<l^*y 
- hH 1 6^#t|ig-^§/--4^t7)[p|gg-f-g;g^ VDDHIiaS^ 

mmM^2 MiSi^7 hb'>"X;5f 1 2cDN®@ttJ;>] 
S i gNi;ii¥*<D®ill/^;l/Xi:©AND«^^KU-r> 

[0 0 1 3] ia4«. (a3©ig»]iHis§o»]{^;&iJiB^-r^ 

/ci6©^'t'^X>"^-V— hHT-fe-So m4fp(D rFD2 

«0 1 (om^mmimm (.m 1 o®^) 1 5 m 
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0. 0 5 (b) -0 5 (g) i,im3(Dmmms^(DS)}mc 

#9|BlIli:4tcD4-°-r>S/-v>'l/lilTfe2.o 13 5 (b) ~E1 5 
(g) ct-JCD^-r 5 V^'" t l~t6(i. |g| 4 5 > 

^ t i~t eic^n^enMitLr^^^o m\(D 

F b-Y 7 <D L O W U-^/l/ttfita. |g 1 cOiii^cD P D 

li. F U-Y 7 CO L O W b^^UWfiJ: D fe^Sv^WfSm 
8g^$n-5o Lfc^-ioT. H 2 OlliKcD'J-b-y Folate 

|g 1 CDM^cDin^tUL F5>>>'Xi? Zic^^jlX-b'-J^^ib 
nrt, {?i)x.«'B15 (e) tc^f^-^cfc-ptiiMI 1 Olijitcfc 

if^PD \ (D^wmr^mm!^ < i«t ^.n^^sig. f d 
5 ( c ) i:xno:,-myi-^m i <Dili^<D^^^;B f ^ ^s^'x ^ 4 

yiyX^ 2(D^-hiC^^ibn^ L OWU^;l/«HEti, 
PJHilSO 'J -b >y F F ^ > v'X 3 cO'ir— F ic^-^i^n^ 
L O Wb^^l/WEEJ: 0 t^fgi/^ttJE^;^?. J: d tcK^^n 

[0 0 1 4] c(Dm-B. PD 1 /!j^e>^K*ai$ti/cfi-i^ft 
mm^v-t-y ht^mrs(Do-^'M^^< ti> i iHii:«. f 

>M 7 <D«{4^ H I G H lx^;l'«{4{cBSS-r§it:^S 

;b^S§o H^^v-^ -y i5?^lftg(7D^ilcDfci4.tc P D 1 T1#5> 

nfc^B«#^itT§ti-a-tcti, p D 1 tt^ibtrt^th-^n 
^(D^mnn^ V -tr -y F -r § wfbI tic. F u-r >^ 7 (o 
p D 1 A^p. F Dgp-\K?^^^tti^ n/c^s«?^^rt*.{c 'J -b 

•y F-ri.il^fci±. sn^^m L 2 i: U-try F 

F ^ >'v'7. ^ 3 i: ;!3'i|BjBt(c :t >-r -i. IWflS^c F l^-T >'IS 7 

- x^^^ *ii-r § rc it. « . 7^ i^i] {c s 1/ ^ i^ig 
■r^ 2®;m:^±c»fi^«^t^i^,i5-r-^< , 1 7i<^7"^> 

4^ >^WFa1rt t;: 2 m:JL±(D F U'-l' y|S 7 (DMiiL^ H 1 G 

CO 0 1 5] ^t3. |g2(DjfflJg<DU-b-y Fl^Olg 1 ©HI 

^0FLx-r>^7 0L OWb-^;l/«{4;Sr. |g 1 (DH^CD 
P D 1 ©liters ct *3 *>fgl^«f4lc|g^L. /b^o. ^ 1 
CDmM(OV-\l'y F F-^^-J^X^ 3<D';f— FtC L OWb^ 

;u«j±*^-%-x ?)n/c^-a-osisy- FT6D.i-?7">i^+;u 



[0 0 16] m6im4(Dmi'^(D^mm^. 07 (a) 

—137 (g) iiHietcMit.Lfc. 05 (a) -El 5 • 

(g) (omm^^n^'tifnLri^^o mestfui?. 

(a) —137 (g) ICTT^-rJfiolC. VDDtDLOWU-^ 
;l/«iiti: P D 1 (DUiiLto:)m^-X^ < -ri)/cttt?t>, P 

D 1 ^(Dmm(Dmiik^m c c <>; ^^-^t.^ - ©^^{c 

Sti^tBL F^i^>>X^? 2 tV^y F F^'^'v'X^f 3 
tO^/^oy- FfC-^^^ L OWb^;HlEE^P— (C-p 

[0 0 1 7] iiisti. [21 1 (Dm^Emmmm^Mm-t^ 

3 0 im 1 <Dm/^;WXM^|HlSS. 3 1 tin 2 (DM 

rif,/^;bx^^[Hi?s. 3 2 « V D D^iae,i;.^itMo R IhISST- 

$.^o 1 tDitri)S/N;ux^ii£iHi£S3 o<,t. mi (ommc 

fct/^TSHv-^ F 1 2C0Nl5Sdi:^S i g N i: 

m 1 ©w/^;i/xi:(DA N Dm^^^±■t^rcl^(OJE\^ 

icm^mzcDmrncisi^rmmiyy hui^'x^ i 2cd 

(N+1) I5@/±1:']S i g (N+1) i:ll2cDW^.^^;l' 
Xi:(DANDM#^f8^-r-l./ci6©llISS-efei.o VDD 

mimmmo r isi!ig3 2 a. ^ 1 £DW/^;i/7.f8^(Hi^ 

3 0©f;H-;3tlg2c7:i«?lS!/^;bXfg^lHlES3 1 

y- F ,if« 1 6 ^mwit § fci6©ie]ss#i/?g(i:s 0 3 com^ 

[0 0 1 8] 0 9{±. 0 8O|g»JlHl£Scr)Ilj{'F>&Si0^f § 

/ci6£D^?-l'^ F0T-fe§o 09cfi6D rFD2 

conm «0 1 cDi^insiiiii^iiiii* 1 (Dmm) i 5 tc 

4ott^ F DgPcD'filfu^Ti^-ro ^ T\ F b-T >I0 7 (D L 
OWL^-^;l/«{it*^P D 1 ^j§S?5^tL^l/''J;^tC-r-5fc46 
tC, H9if (D^-r- y^^ t 4— t 6tC*3l/^T, m^M^ 
l±lL7^;bXf8^fe[H]SS2 2 0m;b^ U-t-y F/^;bXfgife(Hl 
3(Dthilt(D0RimX&^ rORlElSSti5;^l2j ff^ 

^-r^^yt 4cotttcLow{c*cfcti{c, vDomM 

/^/l/X (VDD 2) :6^L0WU^;Kc:&SJ;^{CLTl/^ 

§ ( t 5) o ^fc. H 1 0 (a) «|g 1 CDiij*{c*3tt^ 

(b) -0 1 0 (g) imecommms^ommcw^m 
mm(D^-7-yiy^)\^mr'&?>„ mi o (b) -01 0 

(g) fp(D^^^>"if t 1 — t6«. m9fp(D^^5.y 

^'t 1 — t ofc^n-rn^jSLTi/^So dcT-. ^10 

Iii^(i:|p^$-r§m2©il^(r)U-b-y FB#©|gi commco 
F 7 Ott<4« H I G H U^^l/m^utc, m2(Dm 

mic^^^xym^^vm^nrzm^mmm^m u f ^ 

2JCd;t) F DgptcM^m^nTiltaiF^VS^'X 

^4*wp-r§Bt (t 5) (omi (Dmrncovi^-czymT 

^^Sn^o S/c. ^ 1 ©ili^OU-tr-y F F^>->"X^J 
SO'if- Ftc L 0WU^;l/ttJE*^#;^.e.n/c^-&O^^ 
FT<0>i?-7">'>+;l/{i. ^ l <Dmm<OPD l <0«fij[ 
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^ 2i,c^^;ixt)^^x.p>nri.. m^i'imi o (e) fc^< 

■r<j: o icm 1 (DMi^ic^ii^ F Dt5r5/b^6 P D 1 ^coUTt 
<DiMr)it:^^l%']J:$n§o El 1 0 (f) ICff^-tJ^^ 

icm 2 (omMmn^^m Lmcom i (ommco k ix-r »i® 7 
[0 0 1 9] 0 1 1 m3Rtfm8(Dmm\B\m(Dmw 

2ti4^^-'^v'^f. SW 1 Sct>"S WZiiX-r-y^^. Trl 
RXST r 2 ««P^±ffl h ^ >i>'7^ ^5? T'^^o El 1 1 <D 
1#fi)c«. CI. S W 1 RtfT r 1 7b^e.*i.|| 1 A N D 
iHlSSi:. C2. S W2St>~T r 2;!)^6=&§lg2cDA N D 
lass t . mm and iHlSScDttJ;'^ © "7 -V- K O R iSir i: 

m2€>A N DII|gS;b^U-fe-y h /^;L/Xfe^fe[HlS§ 2 3tC. 7 
-Y-V- KO Rtglrc^^'O R|Hl!ig2 4 tC^tl^tl^^fS-T ^ 

(I113#8S) „ CCOm-^. Hi «DAND[HlSgcD2A;'3(?) 
ARCJF(/) T*^"^n^'nMi^:7 h U>>'X^ l 2tDNlii@ 
tbl:']S i gNi:^j^*^D^*^mL/^;^X^:^cffi^L. H2 
©A N D[h1?S<D2 a;*:* XS:t» R ^'^^n^'tl^jSi/^ 

h U>>'7.^? 1 2 0 (N + 1 ) SlitU:^S i g (N + 1 ) 
tmM(DV-t-y h^^;L'Xi;tc>fga-r§o H 1 tOAN Dial. 
SSfti. X-r-y^SW 1 :^)'54^ + /^'>^C 1 CD— 4S (+ 
(PJl) tern 1 A^mn-r^o ccd4^^/^> 

1 offisisi (-ffli)) {c«. ig2cD/^;i/x-fi^^) T^'^en 

to^nSo h5'>'v''X^Tr 1 Oy- hCi^-V/^S^^ c 

^'nis^^nrt^So H2(DANDiHigsti5i«oM^ 
s w 2 (omm^um-i- ^rcib(omnT&=^o 

CO 0 2 0] EI 1 2 {i, la 1 1 £D[51S§ct>0|g 1 ©AN D 

?t«flff (0 1 1 tC^L/c@14^^-r'5H I G H 

ME.') ^m^-t^o C(Dikmi:m2(D^^;V7.m^(pTif 

^ C 1 CD5tttmi±{cag$n^iig^. h^:/i/'Xi5? T r 

^S'^ifeitTiKo cKDf^, ^ 1 ©/t;UX^-^0 A^S:-^ 



[0 0 2 1 ] El 1 1 cjncD^A N D|H]SgtcJ:n«\ (f.^'jffli) 

Tb^e A;'j«!ij-x©li?F5cDai?)fi^Wj.lJ:$n§o L/cTi^-p T. 
EI2tC7nLfcMil:->7 h b>>"X^ 1 2tt:i£D4^-v/^>-^ 1 

©lW){^{C3§:^*^Sfei;Sili:«^l/^o fcfcL. Ell 1 ©iS* 

!55ti!)iih<iHg^wi-§ i?v± 5 -y i2isg(i. :^mmmmic 

C 0 0 2 2 3 0 1 3 a. 0 1 ©iiifsSIJ^fuiii^ 1 5 (C*5 

-0-^7 i: F DSe-IS 1 7 i:fiy — 1 6 (^0^0 J; 

[0 0 2 3] 0 1 4 tt. 0 1 (ommmmiLmm \ 5 

7to?$niA^;&[?:^ih-r'^ < . m^m e ^ f 7 1 

fW(c{±. fg^iie t F DSB^i 1 7 hii^ 1 6 
(^07rO cfct)±®<D^i»@^s*^e.^t). Fu-r> 

j!g7{±cnj;D±«©|g2iiS#«/?)^e.^i.o 

F mm 1 7 (in I /i@©M7tett^ST'fe 0 . F u-r > 
IS 7 tiH 2 1( g cDii7ttt:#ST*§o F u-r >is 7 o± 

[0 0 2 4] 0 1 5(i. ^m^^ci^.:^{mmwmm.mm. 

/T;b^i2$S4 0(D±tC. V D D±tiig2^^ CD FU 
-r^S) 4 l;b^JfM$n^<. O^D, 0 1 ^'©^i^^lpi)© 

F b-r »^ 7 >?)^stcH'JjS$nT. ^^fiiii*© F u-r y 

mm\ jt.7tM*^taS^-©FW>S4 UcgfM^ 

0*^6^D> FU^^a^ Hicn<fcD±«<DH2jlB 

ST'fe 0 . F W >J1 4 1 2 e a <DjS.7te1t#MT'fe 

©-tr ;UiS7tM>& t Stfe ^ =t 5 ^ § © I /c f£ L . 
0 1 5 ©^fijtti. i^^^ttj L U -t -y h ^^fafcy- F^ 

[0 0 2 5] 0 1 6{i, 0 3©^8fig©^ff^0IJ^^LTt/^ 
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rcib(ox-)i^^ ^y<ff^)i7.i: ixfiTZA'i. -yyvu 

iy7.9^^^(r>\^-)-]S i g (N) t.r^^Z.hi:)''';^t>-^^ (N 

= 1,2. 3, •••) o H I 6{cj;n«\ mMiyy V 

1 2(DN@i(:b;'jS i gN7!3\ V D DMISttiSlH] 

ss 2 5 (0 3 #88) ;^:n-$ -fjc K u-T 7 ^mmmW] 

CO 0 2 6] ^*5. ±.ta^)imit± h^^v^X^A^'Ngy 

MO S©ii-&^^Lfc;^^ h^^^v'X^i^b^'Pi^yMO SCD 
tl-^V. CMOS ®±i-&fe |B]«:fti}!tSi-f«?^-<±^ C h 

[0 0 2 7] 

'So 

[0 3] 0 1 (Dtiiissym{uiii^*ig»)-r§/ci6cDiBi/j[Hi 
[0 4] 0 3 commims^cDmi'^mm-r^rzibcD^-^s. 

[0 5] ( a ) t±0 1 <Digi!®giyMH«tcfcHtS#>i^7^ 

>'i/ + ;K?:)fflMjiffi^7S-r0T-&'9. Cb) ~ (g) « 

0 3 (Dmwm^(DmiiFici^ ^ mmm<D^^-7- )vmx' 
0-e^So 

[07] (a) ~ (g) {i06(cMf£Lrc. 05 (a) 

—0 5 (g) (omm^fjk-rmx^^o 
[0 8] mi(DmmmmiiLmm=&mm-r^tcib(Dmm^ 

[0 9] m8(DmW}^^<Dmi'?^mm-t^rcib(oi'^^ 

[010] ( a ) (i0 1 cDtiiliiiy#{Sli^lc*5tt-i,#4-° 

fVcomMinm^^-rmx^*:) . tb) ~ (g) 



(±0 8 (Dmwm^(Dmmcw-^wmm(o^-7-yy^)um 

[011] 0 3 Rt>'0 8 dSE®j[HlSgO*W3=5:^«fiScffiI* 

[0 1 2] 0 1 I (Dm^(oWii'f-mmt^rzist>(D^^ ^ 
yif^^-hmx&^o 

[0 1 3] m\<DmmmmiiLmmicisi>f^^mi^^T^ 
[0 1 4] 0 1 oifMmmiiLmmic:)s^f^mo:>nm\^^ 
[0.1 5] ^§micij^.^{\h(r)mwmmmm(omi=iim^9f< 
[0 1 6] m3(Dmf&(Dmm^fn-ryuy'>mT& 

[0 17] 'iSt?i^(Dmi^immm(D-m^ff^ir-7viy^m 

[??-^<DM03] 

1 7 * h K ( p D ) [ytm-^^mm 

2 fM^tiiLh'^y-yx^ 

3 U-b-y h h V V>>'>^^f 

4 h^Vv-'X^ 

6 ft-^IS 

7 YV^yU (V D D) 

1 1 ^^^yp'^^x^x^ 

1 2 Mjl>':7 h \yi/7^^ 
1 3 7K¥>'7 h Ixi/X^? 

1 4 ^7tplt|{ 

1 5 mwmMmm 

16 M^^tJb L i: U -tr >y h ^Sfife/c y- h 

1 7 :7 a— f '(•>'^"x'(':7aL->>"3 (fd) i:1^m 

1 8 ^\>^y^ 

2 0 h b>?X^ NSl 

2 1 iyyWJT.^ (N+1)S@ 

2 2 tt?^9t^mL/^;UXfg^lllifS 

2 3 U-tr-y h/-^;l/Xfg^lHlSS 

2 4 OR diss 

2 5 VDD^^Mm^^lHlSS 

3 0 ^ 1 (D«jll/'?;UX|il4|HlSS 
3 1 H 2 (DWm.) ^yUXfg^lUSS 

3 2 V D Dlll@SJ;tttiI?,0 R IHISS 

4 0 ^1-° U 'J a 5 ESS 

4 1 VDDjtjiBe^- [^-©KU-fV®] 
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